Does the stability of the stacking motif surpass the planar motif in 2-amino-4-nitrophenol? - a CCSD(T) analysis.
In this work we analyzed O-H...O, O-H...N, and N-H...O contacts existing in the 2-amino-4-nitrophenol structure engaged in ANP molecules through quantum chemical methods. Furthermore, the above contacts were favored to comprehensively understand the stability of noncovalent interactions, π stacking and hydrogen bonding, surviving in 2-amino-4-nitrophenol. The geometries of π stacking and hydrogen bond interactions between two 2-amino-4-nitrophenols were optimized at BLYP-D3/def2-QZVP with dispersion 3 and MP2/cc-pVTZ levels of theory, and their stability was compared using the CCSD(T) interaction energies. The analyses predicted a particularly strong π stacking interaction of 2-amino-4-nitrophenol with hydrogen bond due to the narrow equivalent configuration of NO2 interactions with the other 2-amino-4-nitrophenols. Furthermore, this work focused on analyzing the stability of the individual hydrogen bonds existing in planar and stacked arrangements. Graphical abstract Stacked and planar motif in 2-amino-4-nitrophenol.